This study was conducted to examine the growth performance, nutrient utilization and haematological characteristics of broiler chickens fed diets supplemented with Azolla-Moringa Oleifera mixture. One hundred and sixty (160) Arbo-acre day old chick of mixed sex was divided into four groups with four replicates, each of ten birds in a completely randomized design. Treatment 1 was fed basal diet without Azolla -Moringa mixture (MLMAZP), treatment 2, 3 and 4 were fed basal diets supplemented with MLMAZP at levels 5, 10 and 15% respectively. Proximate analysis shows that Azolla powder contained 22.51% crude protein, 3.53% ether extracts, 14.13% ash, 18.15% crude fibre and 37.88% nitrogen free extract while Moringa Oleifera leaf meal contained 27.51% crude protein, 2.23% ether extracts, 7.13% ash, 19.25% crude fibre and 43.88% nitrogen free extracts. The basal diet was formulated to meet the nutritional requirements of broilers according to NRC (1994). The results shows that there was a significant (P<0.05) difference in the final live weight, feed conversion ratio, carcass/dressing percentage and daily water intake. However, no significant influence (P>0.05) were observed for feed intake and some of the hematological parameters measured (PCV, Hb, RBC, WBC, MCV, MCH and MCHC). No mortality was recorded throughout the experimental period which lasted for 42 days. It can be concluded based on data from performance, nutrient utilization and hematological parameters that MLMAZP can be added up to 15% in the diets of broiler chickens.
INTRODUCTION
There has recently been an increase in competition among ingredients used in the manufacture of livestock feed. There is consequently a great need for alternatives that can supply in the high demands for such ingredients, in particular for soya meal (Chisoro, 2015) . Garba et al (2010) suggested partial or complete replacement of expensive and conventional feed ingredients with cheaper non-conventional substitutes. One of the ways of reducing the cost of production and making protein available to people in cheaper prices especially in developing countries is by the use of agricultural by-products and tropical plants (leaf meal) which are not directly used by humans as food to feed livestock (Asar et al., 2010) . It has been reported that some leaf meal provides animals with necessary vitamins, minerals, oxycarotenoids and protein (Opara, 1996) , for instance Moringa Oleifera leaves and pods are found to be loaded with vitamins and amino acids (Francis et al., 2005) . Fuglie (2009) stated that the high bioavailability of Moringa leaves and stems makes them an excellent feed for livestock, it is an excellent source of sulphur containing amino acids, cysteine and methionine, which are often limiting in most feedstuff used for feeding animals (Maroyi, 2006) .
Moringa Oleifera commonly known as drumstick -tree or horse radish tree is a multi -purpose that has given considerable fodder yield in the tropical humid forest zone of Nigeria during wet and dry seasons (Fadyimu et al., 2011) . According to Onimisi et al (2007) Moringa Oleifera can be included up to 30% in rabbit diet without any adverse effect on the growth performance. It can also be included up to 20% in the diets of laying birds without any adverse effect on their production and performance (Kakengi et al. 2007 ). Moringa leaf meal contains 27.51% crude protein, 19.25% crude fibre, 2.23% crude fat, 7.13% ash, 76.53% moisture, 43.88% carbohydrate and 1296.00 Kj/g calories (Oduro et al., 2008) .
Azolla is an aquatic fern belonging to the family Azollaceae and order Pteridophyta. It grows naturally in stagnant water of drains, canals, ponds, rivers and marshy lands. According to Biplob et al (2002) six species of azolla are found in tropics and sub tropics, it is an unconventional potential feed ingredient for broilers (Pannerker, 1988) . Azolla abhors symbiotic blue green alga ( Anabaena azollae ) which is responsible for the fixation of atmospheric nitrogen inform of protein. Azolla is rich in essential amino acids, proteins, vitamins (vitamin A, vitamin B12 and ß -carotene) and mineral like calcium, magnesium, potassium, phosphorus and copper. It binds nitrogen and produces nitrates and has been used to produce fertilizer in China for over 1000 years. The leaves from Azolla are little, sensitive and comes in different colour (Alalade and Iyayi, 2006) .
Several research has been carried out on the effect of supplementing Azolla in the diet of broilers, for instance Biplop et al (2002) and Pinkihan , R. W (2013) reported a significant (P<0.05) difference in final live weight and feed conversion ratio of broilers fed with 5% Azolla meal. Babeker and Bdalbagi (2015) stated that the incorporation of moringa leaves at 50% with sorghum hay at 4% significantly increased the weight and some physiological parameters of Sudan Nubian goats. Most of these experiments have clearly shown that Azolla and Moringa are good source of protein, but there is a dearth of information on the dietary supplementation of Azolla on nutrient utilization and blood profile of broilers, therefore, a mixture of Azolla and Moringa will enhance a better performance in birds and reduce feed cost.
Blood analysis gives a clear picture on an animal's physiological status (Adenkola et al, 2004 ) and can be affected by several factors such as age, species and nutrition (Yeong, 1999; Amakiri et al, 2009; Afolabi et al, 2010) . According to Hauptmanova et al (2006) and Abdi-Hachesoo et al (2011) haematological parameters are vital tools in disease diagnosis.
Therefore, this study was conducted to evaluate the growth performance, nutrient utilization and haematological parameters of broiler chickens fed different levels of Azolla-Moringa Oleifera leaf meal.
MATERIALS AND METHODS

Site of the experiment
The experiment was carried out at Dan-malafia Farms Ibadan, Oyo State, Nigeria.
Preparation of experimental diets
Fresh Moringa leaves used for the experimental diets were harvested from Moringa trees in the farm; it is later spread on a concrete floor and allowed to dry for 11 days (air dried). The dried leaves were milled into fine particle size using attrition mill to produce Moringa leaf meal. The Moringa leaf meal was later subjected to proximate analysis as expressed in Table 3 .
Fresh Azolla was harvested from the propagation pond within the farm premises and washed thoroughly to remove residues, it was later placed on flat metal trays and sun dried for 5 days until the leaves turns brown and crumbles when squeezed. It was then milled into Azolla powder. The turmeric rhizome (dry roots) were collected from the experimental site, sun-dried for 8 days and milled to produce turmeric powder.
The moringa leaf meal and the Azolla powder were mixed together in ratio 4:10 respectively to form moringa leaf meal -turmeric azolla mixture (MLMAZP). The test materials were mixed with together with other ingredients to form four (4) experimental diets at levels of 0, 5, 10, 15% respectively. The proximate components were determined by the A.O.A.C (1990), the basal feed was formulated to meet up with the requirement of broilers according to NRC (1994) .
Animals and their management
One -day old 160 broilers (Arbo-acre) were obtained from a commercial hatchery in Ibadan. The chicks were reared in group and feed for one week before the start of the experiment on a commercial starter feed (adaptation period). At the end of the adaptation period, all chicks were weighed and assigned into four (4) dietary treatment groups; each group was further divided into four replicates each of ten (10) chicks in a completely randomized design (CRD). A deep litter poultry house was used; the house was cleaned and well disinfected before the commencement of the experiment. Vaccines were administered according to the prevailing vaccination schedule in the environment. Feed and water were offered ad-libitum. The light was continuous throughout the experimental period which lasted for 42 days.
Parameters measured
The initial body weight was recorded at the beginning of the experiment and weekly thereafter, total feed and water consumption, mortality were recorded daily throughout the experimental period.
Nutrient retention trial
Nutrient retention trial was carried out on the sixth week of the experiment, a known quantity of feed were given per treatment and the faecal output were collected for 3 days and was later subjected to chemical analysis according to AOAC (1990) .
Carcass Evaluation
At the end of the sixth week, four (4) birds were randomly selected per treatment; they were fasted overnight and given only water, weighed and slaughtered.
After evisceration, the organs were removed and weighed. The carcass weight, dress weight, weight of the visceral organs and other parts of the birds were also recorded.
Haematological Analysis
At the 6 th week of the experiment, blood samples were collected from the brachial vein of three randomly selected birds per treatment. The blood samples were analyzed for some hematological and serum biochemical parameters; blood samples for hematology were collected into bottles containing Ethylene Diamine Tetra Acetate (EDTA). The hematological parameters such as Pack cell volume (PCV), Red blood cell (RBC), White blood cell (WBC), Haemoglobin concentration (Hb) and absolute counts of neutrophils, lymphocytes, monocytes and eosinophils were computed according to the method of Jain (1986) . Mean corpuscular volume (MCV), Mean corpuscular haemoglobin (MCH) and Mean corpuscular haemoglobin concentration (MCHC) were estimated according to the method of Ritchie et al (1994) .
Statistical Analysis
All data collected were subjected to one way Analysis of variance (ANOVA) by Steel and Torrie (1980) . Significant means separated by Duncan multiple range test (Duncan, 1955) . Table 1 and 2 reveals the composition of experimental diet; it was formulated to meet the nutrients requirements of broilers according to the NRC (1994). Table 3 shows the proximate composition of Moringa leaf meal (MLM). The proximate components contains 27.51%, 19.25%, 2.23%, 7.13% and 43.88% of crude protein, crude fibre, ether extract , ash and nitrogen free extract respectively. Table 4 reveals the proximate composition of Azolla, the proximate components contains 22.51%, 3.53%, 14.13%, 18.15% and 37.88% of crude protein, ether extracts, total ash, crude fibre and nitrogen free extract respectively. Table  5 shows the growth performance of broilers, the final live weight ranges between 2406.1 and 1989.3grams. There was a significant difference (P<0.05) among treatment in terms of their final live weight. The total feed intake values obtained are 3300.7, 3305.0, 3330.8 and 3382.4 grams for diet 1, 2, 3 and 4 respectively while those of feed conversion ratio are 1.66, 1.51, 1.46 and 1.41 respectively for diets 1, 2, 3 and 4 respectively. The daily water intake values obtained are 18.9, 23.2, 23.6 and 23.8 (lit/day) for diets 1, 2, 3 and 4 respectively while those of feed cost/kg are 140.0, 142.0, 144.0 and 144.6 (N) for diets 1, 2, 3 and 4 respectively. No mortality was recorded throughout the experimental period. The final weight, feed conversion ratio and daily water intake were significantly (P<0.05) affected by the dietary inclusion of Azolla -Moringa leaf meal mixture (MLMAZP).
The nutrient retention parameters investigated are presented on 11.20, 11.71, 11.89 and 11.09 (g/dl) Initial live weight (g/bird)
Final live weight (g/bird)
Total weight gain (g/bird)
Total feed intake (g/bird)
Daily water intake Feed cost/kg (Naira) 
DISCUSSION
The experimental diets clearly shows that Moringa leaf meal and Azolla powder contains significant level of protein, this reflected because the crude protein content of the experimental diet increased slightly as the inclusion of MLMAZP increases, it significantly (P<0.05) affected the final live weight of the birds in all the treatment groups. This shows that the inclusion of MLMAZP across the treatment can support the growth of broilers. Birds fed diet 4 had a better final live weight followed by diet 3, 2 and 1 respectively; this could be due to a higher protein content contained in the experimental diet. According to Preston and Leng (1987) , the growth rate of an animal is determined by feed intake and digestibility, with feed intake being determined by balance of nutrients especially protein in relation to energy for metabolism. MLMAZP can also be referred to as good unconventional and alternative protein source for birds because it contains more than 20% protein (NRC, 1994) , this report agrees with the findings of Parthasarathy et al (2001) and Shoukat Ara (2015) who reported that broilers fed 5% Azolla powder had a better final live weight and conversion ratio. Highest feed intake 3382.4g/bird and weight gain 2301.9g/bird were observed in birds fed diet containing 15% MLMAZP, birds fed 0% MLMAZP had the lowest value of 3300.7g/bird and 1885.3g/bird respectively and this could be due to the high level of protein in Moringa and Azolla powder. The proximate analysis recorded for Moringa leaf meal and Azolla powder agrees with the findings of Odura et al (2008); Babeker and Bdalbagi (2015) ; Querubin et al (1986) ; Basak et al (2002) ; Alalade and Iyayi (2006) and Shoukat et al (2015) but contrary to the reports of Pinkihan, R.W (2013), this could be due to differences in species.
The values of the FCR and daily water intake were significantly (P<0.05) affected with the inclusion of MLMAZP. The daily water intake increased with from diet 1 to 4, this agrees with the report of Alagbe, J.O (2016) when sweet orange peel fruit was used as a replacement for maize in the diet of grass cutters. No mortality was recorded throughout the experimental period; this may be due to proper management, good stock of day old chicks and non deleterious effect of Moringa and Azolla powder. The feed cost were not significantly (P>0.05) affected, this result agrees with the findings of Alagbe, J.O (2017) when matured Polyalthia longifolia leaf was incorporated in the diets of broilers.
Protein retention, fat retention and fibre retention were significantly (P<0.05) influenced by the inclusion of MLMAZP across the treatments, this agrees with the findings of Sola et al (2011) when layers were fed Baobab seed meal but contrary to the reports of Alagbe, J.O (2017) on the inclusion of Polyalthia longifolia meal as phytobiotics compared with antibiotics on the nutrient retention of broilers.
According to Nottidge (1998) , the physiological, nutritional and pathological conditions of animals are usually assessed using heamatological and biochemical analysis of their blood. Haematological components, which consists of red blood cell (RBC), white blood cell (WBC), MCH, MCV, MCHC are valuable in monitoring feed toxicity especially feed constituents' that affect the blood as well as health status of animals (Oyawoye and Ogunkunle, 2004) .
The values of the RBC were not significantly (P>0.05) affected with the inclusion of MLMAZP, this is a clear indication that there is sufficient oxygen and carbon dioxide in the body of the animal. According to Isaac et al (2013) , red blood cell is involved in the transport of oxygen and cabon dioxide in the body. RBC carries carries haemoglobin which reacts in the blood to form oxyhaemoglobin during respiration (Olayemi et al, 2000) . This result agrees with the findings of Terzungwe et al (2013) and Olatunji et al (2016) on the physiological responses of rabbits fed graded level of Moringa Oleifera meal and effect of varying levels of Moringa Oleifera meal on performance and blood profile of weaner rabbits respectively. The RBC values falls within the range reported by Ibrahim Albokhadaim (2012); Talebi et al (2005) . According to Brown et al (2000) increased RBC values are associated with high quality dietary protein and with disease free animals. The pack cell volume (PCV) values were not significantly affected (P>0.05) by the dietary inclusion of MLMAZP, the values increased from diet 1 to 4, it is a clear indication that oxygen and nutrients are well absorbed within the animal's body, thus an increased PCV shows a better transportation of oxygen and nutrients. According to Chineke et al (2006) high P C V readings shows an increase in the number of R B C or reduction in circulating plasma volume. MCV, MCH and MCHC values examined were within the reference range of broilers reported by Polo et al (1992) ; Abdi-Hachesoo et al (2011) .
The WBC, neutrophils, lymphocytes, eosinophils and monocytes were not significantly (P>0.05) influenced by different inclusion of MLMAZP, although the WBC values slightly increased from diet 1 to 4 it is a clear indication that more antibodies were produced with the different inclusion of MLMAZP. According to Soetan et al (2013) , animals with low WBC are exposed to high risk of disease infection while those with high counts are capable of generating antibodies to fight infection. This agrees with the findings of Omer et al (2014) on the effect of feeding different levels of Moringa leaf meal on the performance and some blood parameters of broilers. Butterworth (1999) also reported that basophils and eosinophils are important effector cells in allergy and host defense responses particularly against parasitic infections.
Relative weights of organs (head, neck, thigh, shank, liver, pancreas, gizzard, proventriculus and intestine) fed MLMAZP were significantly different (P<0.05) from the control diet, no enlargement was observed on the internal organs which signifies that the birds can tolerate MLMAZP without any deleterious effect. According to Madhusadhan et al (1986) , anti nutrients causes enlargement in the internal organs of animals. The study also shows that dressing percentage of broilers which ranged from 69.84% to 75.06% were significantly (P>0.05) different from each other, this is contrary to the reports of Bolu et al (2009) when dried pawpaw seed was fed to broilers.
CONCLUSION
It could be concluded that Moringa leaf meal and Azolla powder contains essential nutrients that are needed for the proper growth and development of animals; it does not induce any toxic effect on birds. Most parameters measured viz growth and carcass evaluation showed a significant difference. Therefore the inclusion of MLMAZP at 15% has no deleterious effect on the performance and health status of broilers.
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